Daily transrectal ovarian ultrasonography was performed in ten ewes for 5 consecutive days, once in early July, once in late July (anoestrus) 
Introduction
Anoestrus in the ewe results from a marked reduction in gonadotrophin secretion (Karsch et al, 1984; Joseph et al., 1992) and during the transition back into the breeding season, serum concentrations of LH and FSH increase quite markedly (Karsch et al, 1984; Joseph et al, 1992) . Ovulation is not observed during anoestrus in most ewes (Hutchinson and Robertson, 1966; McNatty et al, 1984) but despite decreased gonadotrophin secretion during anoestrus, the size and number of large antral follicles are similar to those seen during the breeding season (Hutchinson and Robertson, 1966) . The only difference observed in antral follicle populations between anoestrus and cyclic ewes was an increased number of small antral follicles in anoestrous ewes (Hutchinson and Robertson, 1966; McNatty et al, 1984) .
During transition into the breeding season in mature ewes (Yuthasastrakosol et al, 1975; Walton et al, 1977; I'Anson, 1983) or as ewe lambs approach their first breeding season (Berardinelli et (Berardinelli et al, 1979) ; an adrenal source has been discounted (Baird et al, 1971 (Walton et al, 1977) . However, it does not appear that ewe lambs ovulate before the transient increase in progesterone secretion (Berardinelli et al, 1979; Keisler et al, 1983) .
In most ewes the first ovulation of the breeding season follows the transient increase in progesterone secretion; how¬ ever, first oestrus is delayed in most ewes until the second ovulation (Yuthasastrakosol et al, 1975; Walton et al, 1977) .
The duration of the first interovulatory interval and the lifespan of the corpus luteum are similar to oestrous cycles observed throughout the breeding season (Yuthasastrakosol et al, 1975; Walton et al, 1977) .
Observations on ovarian follicular dynamics during anoestrus and of early luteal structures in the breeding season have been made at slaughter or using laparotomy (Hutchinson and Robertson, 1966; Berardinelli et al, 1979; Foster and Ryan, 1979; Keisler et al, 1983; McNatty et al, 1984) . Daily transrectal ovarian ultrasonography has been modified for use in ewes and has allowed the description of follicle growth during the oestrous cycle (Schrick et al, 1993; Ravindra et al, 1994; Ginther et al, 1995 (Schrick et al, 1993; Ravindra et al, 1994) . The transducer was held and manipulated externally. During the ultrasound examination, the ewe was left in the standing position, in a raised wooden crate, which had been placed in a cattle squeeze chute. The image on the scanner was obtained at a magnifica¬ tion of 1.5. At this magnification, ovarian follicles > 1 mm were detected. However, errors were reduced by daily record¬ ing of the diameter and position in both ovaries of only those follicles > 2 mm in diameter, as described for cattle (Knopf et al, 1989) and ewes (Schrick et al, 1993; Ravindra et al, 1994 (Joseph el al, 1992) and progester¬ one (Rawlings el al, 1984 (Statview, 1986 ).
The characteristics of growth and regression and maximum diameter of the largest and second largest follicles emerging at about day 2 (days 0-4) and day 11 (days 9-13) of the first ovulatory cycle of the breeding season, the largest follicle emerging mid-cycle (days 6-8), the largest and second largest follicles emerging immediately before the first observed ovulation (7 to 4 days before ovulation) of the breeding season and the mean number of follicles at different times in the study were compared by ANOVA and Fisher's protected least significant difference (Statview, 1986 Fig. 2) . At the first observed ovulation the ovulating follicles were larger than the largest nonovulating follicles emerging at a similar time (P < 0.05; (Fig. 3) . The maximum diameter and duration of growth of the ovulatory follicles were greater than for all of the nonovulatory follicles seen in the first ovulatory cycle (P < 0.05; Table 2 ). Growth rates of follicles were similar, except for the second largest follicles of the early period of the cycle, which grew more slowly than the nonovulatory follicles emerging later in the cycle (P < 0.05; Table 2 ). Of the five ewes for which follicular data were presented for the first ovulatory cycle, a functioning corpus luteum could be detected by day 5 after ovulation in two ewes and by day 6 in the other three ewes (Fig. 3 ). There was a wide variation amongst ewes in the diameter of the corpus luteum, giving very high standard errors (Fig. 3) . Days before first ovulation Fig. 2 Fig. 3 ) than on days 11 (7.89 ± 0.18 pmol 1 ') and before ovulation (8.11 ± 0.18 pmol 1; < 0.05). In the first ovulatory cycle of the breeding season, the apparent peak in serum concentrations of oestradiol 1 day before ovulation did not reach significance (P > 0.05 ; Fig. 3) Fig. 3 ). (Schrick et al, 1993; Ravindra el al, 1994; Ginther et al, 1995 (Ginther et al, 1989) . In cattle, dominance is associated with regression of subordinate follicles and a decrease in the number of small antral follicles as the dominant follicle emerges (Ginther et al, 1989 (1993) , but in another study (Ginther et al, 1995) (Yuthasastrakosol et al, 1975; Walton et al, 1977; I'Anson, 1983) . In the present study in ewes, serum concentrations of progesterone were increased from 9 to 3 days before the first observed ovulation. The possibility that the adrenal gland was the source of this progesterone has been discounted (Baird et al, 1971 (Ravindra et al, 1994) . During anoestrus, introduction of the ram or treatment with GnRH will result in ovulation and short-lived corpora lutea (Martin, 1984) . In ewe lambs approaching first ovulation, the source of the short-lived increase in serum concentrations of progesterone is a small compact luteal structure with a functional lifespan of 2-3 days; this structure showed no evidence of ovulation (Berardinelli et al, 1980) . In pubertal heifers it was suggested that the origin of the luteal structure was small, even preantral, follicles (Berardinelli et al, 1979) .
The gradual increase in LH secretion seen in the present study, before the first observed ovulation, matches previous observations (Goodman et al, 1982; Joseph et al, 1992 (Lindsay, 1966 (Karsch et al, 1984; Joseph et al, 1992) . In the present and one previous study, a preovulatory LH surge appeared to precede the short-lived period of progesterone secretion (Walton et al, 1977 (Berardinelli et al, 1980; Keisler et al, 1983) . On the basis of this and previous work, it would appear that the short-lived period of progesterone secretion is required to obtain adequate follicle development synchronized to an LH surge for normal ovulation and the start of the regular ovulatory cycles of the breeding season (Martin, 1984; Legan et al, 1985) .
